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1. Introduction 
Whispering gallery mode (WGM) micro-resonators are remarkable optical devices whose small mode 
volumes and high Q-factors make them attractive for a wide range of applications such as filters, lasers, 
modulators and sensors [1]. WGMs can be excited in dielectric structures with circular symmetry, such 
as microspheres, micro-disks, and optical fibres, and can be imagined as closed-trajectory rays confined 
within the cavity by almost total reflections from the curved surface of the resonator. Spectral positions 
of the WGM resonances are highly sensitive to the geometrical dimensions of the resonator and 
refractive indices of both the resonator itself and its surrounding medium. Any refractive index 
perturbation of the inter-related media or a change in diameter results in variations of the WGM 
spectrum, offering the possibility to design various optical devices [2, 3].  
Photonic crystal fibres (PCF) containing micron-sized air holes can be used as cylindrical WGM 
resonators whose refractive index can be altered by infiltrating them with various materials. In this work 
we propose a novel magnetic field sensors based on a PCF resonator infiltrated with a ferronematic 
liquid crystal. Effective refractive index of such a WGM resonator varies in the presence of magnetic 
field, and thus the value of the field can be related to the spectral shift of the WGMs. 
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2. Experiment 
We studied WGMs in a cylindrical micro-resonator 
based on a 1.5 cm-long section of LMA-10 fibre 
infiltrated with a ferronematic liquid crystal mixture 
based on 6CHBT doped with magnetic (rod-like) 
nanoparticles (with an average diameter of 80 nm, 
mean length of 1200 nm and 2×10-4 volume 
concentration). WGMs were excited by evanescent 
coupling of a guided mode of a ~1 µm fiber taper 
placed perpendicularly and in direct contact with the 
resonator. Excitation of WGMs causes a series of dips 
in the transmission spectrum of the fiber taper. Fig. 1 
illustrates the WGM spectra without magnetic field 
and in the presence of magnetic field of 43.9 mT. As 
can be seen from the figure, application of magnetic 
field results in a blue shift of the WGM spectrum with 
estimated sensitivity of ~0.0498 nm/mT.  
3. Conclusion 
In this work we experimentally demonstrate a novel magnetic field sensor based on a ferronematic-
infiltrated WGM fibre resonator. The proposed sensor offers advantages of good sensitivity, small size 
and ease of fabrication. 
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